ABSTRACT
INTRODUCTION
s a seventh grade math teacher in New York City, Angela Lee Duckworth noticed how some students were outperforming others, but she found some unexpected results after several years. After calculating scores and assigning grades, she realized that some students with the highest IQs did not have top grades, and some students with lower IQs were some of the best performers, thus her decision to return to graduate school and begin research into motivation for how and why students persist to reach academic goals and others do not. Her studies explored education from a motivational and psychological standpoint instead of one of the most common measurement across schools -IQ test scores. The one question to undergird her entire research study was, "Who is successful here and why?" Duckworth (2013, April) The key to success? Grit [Video File].
Retrieved from http://www.ted.com/talks/angela_lee_duckworth_the_key_to_success_grit#t-357357. Duckworth (2007) began to review several studies in a variety of industries. At West Point, she studied which military cadets stayed in military training and which ones dropped out. She also analyzed results from the National Spelling Bee to determine which children were more likely to advance and which ones did not. Duckworth partnered with a private corporation and surveyed managers to determine which sales representatives would be more likely to leave the company and which ones would be successful. She also analyzed data from first-year inner city elementary school teachers to measure that would not return after that first year and, of those that would, which ones would be most effective; making sure students met their outcomes. Out of all the studies across the different industries, one characteristic emerged as a significant predictor of success -Grit. Duckworth defines Grit as, "…passions and persistence for long-term goals" (Duckworth & Quinn, 2009 , p 166). As Duckworth's research expanded, she learned that Carol Dweck, PhD -Stanford University, was conducting studies to determine how a fixed belief that failure is permanent could prevent students from academic success. Duckworth concluded that grit could be developed by having a "growth mindset." Dweck's studies were demonstrating that teaching young students how the brain is capable of change when faced with challenges helped them persevere and develop a growth mindset.
Grit Measured At West Point
Each year, over 10,000 students apply to West Point, but only 4,000 are accepted (Duckworth, 2007) . In addition to the standard testing, West Point has additional admission requirements for prospective students. The school requires ACT Plus writing, a physical assessment, and a qualifying medical exam as part of the admissions process. Duckworth's 2007 study was based upon survey results from 1,218 cadets. The Grit predictor study was based on a freshmen summer training program. With the constant demands placed on cadets and abrupt changes allowing them to make quick decisions during a high-pressure situation, Duckworth wanted to find out why and how some succeeded and others failed (Perkins-Gough, 2013).
Fixed And Growth Mindset In Education: How Grit Helps Students Persist In The Face Of Adversity
Students who value effort are said to have a growth mindset. They perceive ability as a malleable skill. Those who think intelligence is inherent and unchangeable exert less effort to succeed and have a fixed mindset (permanent capacity). Students who persevere when faced with challenges and adversity seem to have what Duckworth calls grit. This is the idea behind a growth mindset in learning (Dweck, 1999 Duckworth, 2007) . Vandewalle (2012) found, "When one holds a fixed mindset, that initial information becomes an anchor that impedes the likelihood of engaging in counterfactual thinking" (p 304). It also seems that goal orientation alone is not enough to predict learning. De Meuse, Guangrong, and Hallenbeck (2010) did not find evidence in the literature of a statistically significant relationship between learning goal orientation and learning. Duckworth and EskreisWinkler (2013) have further demonstrated, "In our cross-sectional analyses, grit increases monotonically throughout adulthood. One possibility is that people have a growing appreciation of the efficacy of effort as they age." (p.174-181) Dweck's theory may hold promise for those who struggle, especially in the online college environment. The low rates of retention may, in part, be due to having a fixed mindset and lack of grit. In earlier research, Peterson and Seligman (1984) found that certain associations (positive or negative) are made when faced with challenges and people act on those ideas in various ways, expecting the same results. Chiu et al. (1997) concluded that when those with a fixed mindset are asked to determine future behavior based on specific situations, they perceive subsequent behavior based on past experiences and are not able to see change. This is in keeping with Nolen-Hoeksema, Girgus, & Seligman's (1986) theoretical stance on learned helplessness, learned optimism and causal attributions or explanatory style. Dweck further asserts, "Individuals with a fixed mindset believe that their intelligence is simply an inborn trait -they have a certain amount and that's that. In contrast, individuals with a growth mindset believe that they can develop their intelligence over time" (2010, p. 16).
Duckworth and Dweck worked together to better understand why some students succeed at persisting, in order to reach academic goals, and others give up. Duckworth states, "Grit is not just having resilience in the face of failure, but also having deep commitments that you remain loyal to over many years." (Perkins-Gough, D., 2013) Duckworth conducted studies to determine what grit is and how it affects perseverance and resilience. In her seminal study on grit, she found that cadets at West Point were able to reach their goals based on grit, more than other characteristics. Duckworth, Peterson, Matthews, and Kelly (2007) "... introduced the construct of grit, defined as trait-level perseverance and passion for long-term goals, and showed that grit predicted achievement in challenging domains over and beyond measures of talent" (Duckworth & Quinn, 2009, p. 166 ).
Fixed And Growth Mindset
Stanford psychologist and researcher, Dweck, has elaborated on what and how a fixed mindset contributes to a lack of learning and success (add several). Dweck 
Grit
In the online college environment, students often give up trying and drop out; sometimes without warning. In order to increase retention, help students persist when challenges arise, and increase learning, faculty may be in a position to create an environment where a growth mindset and grit are fostered. Faculty can help students develop grit and a growth mindset to increase their chances of reaching long-term goals, by internalizing the motivation to persist (Duckworth, Peterson, Matthews, & Kelly, 2007 , p 1089). The Grit scale was developed to measure the characteristics of grit. The scale can be used to help educators teach students to measure and reflect on their own levels of grit. Educators must create learning environments to help students persist and thrive. Grit is one characteristic that can be developed to help college students change their perception; intelligence is fixed.
Intelligence, IQ, Fixed And Growth Mindset
Academic institutions have relied on intelligence tests and scores to predict achievement, but inborn abilities are not the only factors that account for learning and success. The focus on testing in many universities can undermine both creativity and grit. Dweck (2010) created a growth mindset workshop for seventh graders and randomly assigned participants to one of two groups. One group was asked to read an article focusing on the ability to improve intelligence like a muscle and the other group was deemed the growth mindset cohort and seemed to respond quite favorably to the information. Students must develop those psychological qualities of grit and tenacity and internalize a mindset that includes persevering, and universities are in a position to help. It appears that when teachers teach students how to persist, a growth mindset develops, thus improving grit to overcome any challenges.
CONCLUSION
The growth mindset can be taught to faculty, students and parents. Growth mindset is changing a student's thinking that intelligence level is not a fixed number and can change. Grit in education is how one can achieve longterm goals by overcoming obstacles and challenges. Duckworth and Dweck collaborated, conducting studies to determine how a fixed belief that failure is permanent could prevent students from academic success. Duckworth concluded that having a "growth mindset" could develop grit. Identifying explanatory style using the Grit assessment is one way to determine where students can put their efforts to learn to persist in the face of academic challenges. Faculty should not focus on making just good grades, but how to challenge that person and teach them to create solutions. In addition, teaching a growth mindset and grit facilitates long-term goals and how to achieve them.
